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harmonize with the phenomena observed in them; and not until 
then will the time come to frame hypotheses respecting the 
origin of the abnormal conditions of pressure in their atmo- 
spheres. 

It is quite possible that, as observations of motions in the line 
of sight become more and more refined, the conditions of pres- 
sure in the atmospheres of the stars can no longer be neglected, 
although it may be assumed that the pressure in the atmospheric 
layers from which the light comes to us is neither subject to great 
variations for any individual star, nor varies widely for different 
individuals. Even if this should not be true, the means of arriv- 
ing at accurate results for stellar motion, and at the same time 
of gaining information concerning the conditions of pressure in 
the stellar atmospheres, is to be found in the use of different 
metals for comparison spectra. 



THE ORBIT OF 99 HERCULIS==A. C. 15. 



Bv R. G. AlTKEN. 



The faint companion to 99 Herculis was discovered by Alvan 
Clark in 1859, and the first measures of it were secured by 
Dawes in the same year. Otto Struve measured it on five 
nights during the next twenty years, but otherwise it was wholly 
neglected until Burnham began work with the 18^ -inch Dear- 
born refractor in 1878. 

The measures indicated motion, but whether this was recti- 
linear or orbital it was impossible to say until 1889. In that year 
Burnham observed the pair with the 36-inch telescope of the 
Lick Observatory, and found that the small star had passed over 
an arc of more than 180 since his observation in 188 1. It was 
at once evident that the system was binary, with a moderately 
short period. 

In the last ten years the star has been observed frequently, but 
the great difference in the brightness of the two components, and 
their small angular separation, make it a difficult object, and the 
measures are discordant. 

The following are all the published observations: — 
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All the complete observations have been plotted to scale, and 
are represented in the figure ( p. — ) by the small black circles. 
Their order in time is indicated by the broken line. A mere 
inspection of the figure shows how impossible it is to satisfy all 
of the observations. Some of the most discordant ones must 
be entirely neglected. Indeed, it is very doubtful whether the 
measures by Otto Struve in 1883, and especially those in 1888, 
refer to the real companion at all. In the latter year the distance 
was almost certainly as small as o".5, and the pair therefore 
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exceedingly difficult. In fact, Burnham noted it as single with 
the 36-inch refractor in that year. 

After many trials, the ellipse shown in the figure was adopted 
as the best that could be drawn at present, and from it the fol- 
lowing set of elements was derived : — 



P := 


63 .0 years. 


n = 


!54 .7 


T = 


1887 .0 


1 = 


24 .7 


e = 


.76 


A = 


11 -3 


a = 


1 ".00 


n = 


4-5-7 



• 7143 

How nearly these elements satisfy the observed positions may 
be seen by examining the two columns of residuals following the 
names of the observers in the table. 

A comparison of the above elements with those previously 
published by Gore and See, seems to indicate that the eccentri- 
city and the major semiaxis of the orbit, and the time of 
periastron passage are fairly well known. The other elements 
differ widely, as the following tabulation shows: — 
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* The angle of periastron, as the apparent and real orbits are identical. 

The present elements, like the preceding ones, can only be 
considered as preliminary, and it will be many years before a 
satisfactory orbit can be computed, for the motion of the small 
star at present is very slow. A short ephemeris is: — 
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